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FOREWORD

This guide ic a& ,. flrst in wh t will hopefully become a

series of f,uidef, in Industrial Arts. It was developed

thrc,,h thv coop rative effort of many IndustriAl Arts

telhers.

The project sir oordinated by Mr. William J. Anderson,

State Supervto lf Industrial Arts.

A total of 44 volunteer teachers were involved in de-

velopinz the guide. Subcommittees representing both

the intermediate and high school segments of the cur-

riculum worked as a team to provide articulation and

coordination between the offerings at the elementary

and secondary level.

A series of meetings were held during the 1966-67

school year and climaxed by a ftve day workshop at

Westwood High School in June 1967. The workshop was
funded from Title V of P. L. 89-10, the Elementary and

Secondary Act of 1965.

Industria4 Arts teachc-cs are encouraged to constantly

evaluate the suggested content and techniques for teach-

ing in the guide in order that it may be revised p,tri-

odically to include needed improvements.

A supplement is p?anned to be distributed at a later

date. It will ineude suggestions for enriching and

embellishing the InAistrial Arts program of instruction

including suggested equipment, commercially prepared

units of instructicri and other teaching aids.

It is my sincere ho,nt that the splendld spirit of team

work and professional talent devoted to this project

may establish the pattern for many 3imilar projects in

the years ahead.

J. R. CULLISON, State Director
Vocational and Technical Education
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INTRODUCTION

We are now living in what future historians may call the age of e-

lectricity-electronics. Few scientific, industrial, manufacturing or
service fields havo expanded at the phenomenai pace of electricity-
electronics. Thc, deveiopments, to date, have produced many outstand-
ing applications, but only the surface of this field has been touched.
Today's amazing discoveries will seem commonplace in days to cam- Ap-

plications of the principles of electricity-electronics are emiwyed
in all fields of endeavor and play an important role in our everyday
'ves.

With the coming of this new era there is a definite and immediate need
for engineers, technicians, skilled workers, sales and service people
and teachers in this field. Even the general public, the consumer, can
greatly benefit from a degree of knowledge and the ability to safely
and correctly use and care for electrical and electronic products.

On a national basis, this fast growing ard diversified industry has
enjoyed an annual growth rate of over 6% and an employment increase of
400% since 1950. In the decade 1965-75, total employment in Arizona
will increase by about 50% or 250,000 jobs. Nearly 50,000 of these will
require skills in the field of electricity-electronics. Consequently,
the opportunities available to career minded young men and wnmen are
ever-expanding.

One of the primary purposes of the school is to provide the knowledge
and practical learning experiences that will prepare its students for
these opporutnities. This involves the task of stimulating the studenes
interest, creative ability, productIvity and safe work habits. The

total result should be that our boys and girls be well prepared for
effecttve living in our modern society, Because of the almost univerEal
use of electricity and electronics in our technological age the sdhools
must include in the curriculum adequate instruction in electricity
electronics.

The objectives of this state curriculum guide are: (1) to provide a
suggested course outline with student activities, teacher activities,
and instructional aids which will be useful in organizing and teaching
electricity-electronics classes in Industrial Arts; (2) to describe

the purpose anC, content of the electricity-electronics courses; (3)

to serve as an aid in coordinating existing programs intheintermadiate
and uecondary schools throughout the state of Arizona; (4) and to

provide a suggested curriculum that will serve as the foundation for

electricity-electronics curricula in Trade and Industrial Education,

Technical Education, and Engineering.



EXPLORING ELECTRICITY ELECTRONICS

Electricity-Electronics in the intermediate level of industrial arts

is an exploratory study of basic principles and an overview of re-

lated occupational requirements, conditions, and opportuuities.

It consists of introductory experiences with the tools, instruments,

materials, and equipment used by workers in this broad area of rt-

dusLry. Students will develop those basic skills and understands

that will provide the foundation for additional study.

OBJECTIVES

PLANNING

To develop the ability to plan basic electrical drawings (Procedures

and interpretations).

SAFETY

To become aware of the dangers involved and to develop proper atti-

tudes and safe practices in working with electricity.

INFORMATION

To explore the occupations, opportunities, qualifications, and future

implications of the electricity-electronics industry.

SCIENTIFIC

To understand the theories, principles of operation, maintenance and

methods of construction used in improving our lives through e-

lectricity.

COOPERATIVE VALUES

1%) develop a readiness to assist others and join willingly in all in-

dividual and group activities in the electricity-electronics shop-

laboratory.

CONSUMER VALUES

To develop the ability to indentify information which will help the

student become a better consumer of electrical products.

ACTIVITY

To develop ehe above objectives through laboratory experiences, ma-

nipulative skills,proper use and care of electrical tools and equip-

ment.
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d
 
c
o
i
l

o
f
 
w
i
r
e
.
 
O
b
s
e
r
v
e
 
d
i
r
e
c
t
i
o
n
 
o
f

m
e
t
e
r
 
r
e
a
d
i
n
g
s
.

P
r
o
d
u
c
e
 
D
-
C
 
w
i
t
h
 
b
a
t
t
e
r
y
 
(
n
a
y

u
s
e
 
l
e
m
o
n
 
a
n
d
 
t
w
o
 
d
i
s
-
s
i
m
i
l
a
r

m
e
t
a
l
s
)
 
o
r
 
D
-
C
 
g
e
n
e
r
a
t
o
r
.
 
O
b
-

s
e
r
v
e
 
d
i
r
e
c
t
i
o
n
 
o
f
 
m
e
t
e
r
 
r
e
a
d
-

i
n
g
s
.
 
C
o
m
p
l
e
t
e
 
w
o
r
k
s
h
e
e
t
 
o
n

e
l
e
c
t
r
i
c
a
l
 
c
u
r
r
e
n
t
.
(
f
o
r
 
n
o
t
e
b
o
o
k
)

U
s
e
 
c
o
n
t
i
n
u
i
t
y
 
t
e
s
t
e
r
 
t
o
 
d
e
-

m
o
n
s
c
r
a
t
e
 
c
o
n
d
u
c
t
i
v
i
t
y
 
o
f
 
v
a
r
i
o
u
s

m
a
t
e
r
i
a
l
s
.

D
e
m
o
n
s
t
r
a
t
i
o
n
 
o
n
 
p
r
o
d
u
c
t
i
o
n
 
a
n
d

e
f
f
e
c
t
s
 
o
f
 
s
t
a
t
i
c
 
a
n
d
 
c
u
r
r
e
n
t

e
l
e
c
t
r
i
c
i
t
y
.

U
s
i
n
g
 
a
 
z
e
r
o
-
c
e
n
t
e
r
e
d
 
u
e
t
e
r
,
 
d
e
-

m
o
n
s
t
r
a
t
e
 
t
h
e
 
g
e
n
e
r
a
t
i
o
n
 
o
f
 
a
l
-

t
e
r
n
a
t
i
n
g
 
c
u
r
r
e
n
t
 
w
i
t
h
 
m
a
g
n
e
t
 
a
n
d

c
o
i
l
 
o
f
 
w
i
r
e
.

D
e
m
o
n
s
t
r
a
t
e
 
.
s
e
 
a
n
d
 
p
u
r
p
o
s
e
 
o
f

c
o
n
d
u
c
t
o
r
s
,
 
s
e
m
i
-
c
o
n
d
u
c
t
o
r
s
,
 
a
n
d

i
n
s
u
l
a
t
o
r
s
.

P
.
M
-
T
R
A
N
S
P
A
R
E
N
C
I
E
S
 
N
O

1

P
.
3
5
-
R
E
F
E
R
E
N
C
E
S
 
1
,
8
,
1
1

P
.
3
3
-
F
-
5
-
-
"
E
L
E
C
T
R
I
C
I
T
Y
 
S
T
A
T
I
C

E
L
E
C
T
R
I
C
I
T
Y
"

F
-
1
/
-
"
E
L
E
C
T
R
O
S
T
A
T
I
C
S
"

P
.
3
5
-
R
E
F
E
R
E
N
C
E
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1
,
5
,
1
1

P
.
3
3
-
F
-
4
-
-
"
F
L
O
W
 
O
F
 
E
L
E
C
T
R
I
C
I

F
-
2
3
-
"
W
H
A
T
 
I
S
 
E
L
E
C
T
R
I
C

C
U
R
R
E
N
T
?
"

P
.
3
5
-
R
E
F
.
 
N
O
.
 
1
2
 
(
L
E
M
O
N
 
B
A
T
T
E
R
Y

P
.
M
-
T
R
A
N
S
P
A
R
E
N
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E
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1
,
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-
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E
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T
E
A
C
H
E
R
 
A
C
T
I
V
I
T
I
E
S

M
T
R
U
C
T
I
O
N
A
L
 
A
I
D
S

D
.
 
U
n
i
t
s
 
o
f

M
e
a
s
u
r
e
m
e
n
t

1
.
 
V
o
l
t
a
g
e

2
.
 
A
m
p
e
r
e
s

3
.
 
O
h
m
s

4
.
 
W
a
t
t
s

I
I
I
.
 
S
O
U
R
C
E
S
 
O
F

E
L
E
C
T
R
I
C
I
T
Y

A
.
 
C
h
e
m
i
c
a
l

(
b
a
t
t
e
r
i
e
s
)

B
.
 
M
a
g
n
e
t
i
c

(
g
e
n
e
r
a
t
o
r
s
)

C
.
 
M
i
s
c
e
l
l
a
n
e
o
u
s

A
s
 
e
q
u
i
p
m
e
n
t
 
a
l
l
o
w
s
,
 
p
a
r
t
i
c
i
p
a
t
e

i
n
 
m
e
t
e
r
 
r
e
a
d
i
n
g
 
a
c
t
i
v
i
t
i
e
s
 
a
n
d

c
o
m
p
l
e
t
e
 
w
o
r
k
 
s
h
e
e
t
s
.

S
t
u
d
e
n
t
 
m
a
y
 
r
o
t
a
t
e
 
t
h
r
o
u
g
h
 
e
x
-

p
e
r
i
m
e
n
t
a
l
 
s
t
a
t
i
o
n
s
 
w
h
i
c
h
 
d
e
m
o
n
-

s
t
a
t
e
 
t
h
e
 
s
o
u
r
c
e
s
 
o
f
 
e
l
e
c
t
r
i
c
i
t
y
.

1
T
h
e
r
m
a
l
 
(
t
h
e
r
m
o
-
C
o
u
p
l
e
)

2
.
 
P
i
e
z
o
-
e
l
e
c
t
r
i
c
 
(
p
r
e
s
s
u
r
e
 
e
f
f
e
c
t
)

3
.
 
P
h
o
t
o
-
e
l
e
c
t
r
i
c
 
(
p
h
o
t
o
-
c
e
l
l
s
)

tn

L
e
c
t
u
r
e
 
a
n
d
 
d
i
s
c
u
s
s
i
o
n
 
o
n
 
v
o
l
t
s

a
m
p
s
,
 
o
h
m
s
 
e
t
c
.
 
F
a
m
i
l
i
a
r
i
z
e

t
h
e

S
t
u
d
e
n
t
 
w
i
t
h
 
t
h
e
 
u
s
e
 
o
f
 
m
e
a
s
u
r
i
n
g

d
e
v
i
c
e
s
 
s
u
c
h
 
a
s
 
v
o
l
t
m
e
t
e
r
,
 
a
m
m
e
t
e
r

o
h
m
m
e
t
e
r
,
 
k
i
l
o
w
a
t
t
m
e
t
e
r
 
a
n
d
 
m
u
l
t
i
-

m
e
t
e
r
.

T
h
i
s
 
u
n
i
t
 
i
s
 
b
e
s
t
 
c
o
v
e
r
e
d
 
b
y

t
e
a
c
h
e
r
 
d
e
m
o
n
s
t
r
a
t
i
o
n
.

P
.
3
3
-
F
-
1
2
-
"
A
N
T
E
R
E
S
,
 
V
O
L
T
S

M
I
S
"

F
-
1
3
-
 
M
E
A
S
U
R
E
M
E
N
T
 
O
F
 
E
L
E
C
.
"

P
.
3
5
-
R
E
F
E
R
E
N
C
E
S
 
1
-
1
1

P
.
3
6
-
T
R
A
N
S
P
A
R
E
N
C
I
E
S
 
N
O
.
 
2

P
.
3
3
-
F
-
1
5
-
"
M
A
R
I
N
G
 
E
1
E
C
T
R
I
C
I

F
-
1
6
-
"
P
R
I
M
A
R
Y
 
C
E
L
L
"

P
.
3
4
-
F
S
-
1
-
"
P
O
W
E
R
 
F
R
O
M
 
H
Y
D
R
O
-

E
L
E
C
T
R
I
C
I
T
Y
"

P
.
3
6
-
T
R
A
N
S
P
A
R
E
N
C
I
E
S
 
1
1
2
,
4

P
.
3
5
-
R
E
F
.
 
1
-
3
,
5
,
6
,
8
,
-
1
2

R
E
F
.
 
1
-
1
1
 
(
m
a
g
n
e
t
i
c
)

R
E
F
.
 
1
,
3
,
6
3
8
,
9
,
1
1
 
(
t
e
r
m
a
l
)

R
E
F
.
 
1
,
3
,
6
,
8
,
1
1
 
O
i
e
z
o
-
e
l
e
c

R
E
F
.
 
1
,
3
,
6
,
8
,
1
1
 
(
p
h
t
o
-
e
l
c
c
)
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N
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T
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D
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N
T
 
A
C
T
I
V
I
 
I
E
S

I
V
.
 
E
F
F
E
C
T
S
 
O
F

E
L
E
C
T
R
I
C
I
T
Y

A
.
 
H
e
a
t

B
.
 
L
i
g
h
t

C
.
 
E
l
e
c
t
r
o
m
a
g
n
e
t
i
s

1
.
 
M
o
t
o
r

2
.
 
G
e
n
e
r
a
t
o
r

3
.
 
C
o
n
t
r
o
l
s

D
.
 
C
h
e
m
i
c
a
l

1
.
 
E
l
e
c
t
r
o
p
l
a
t
i
n
g

2
.
 
E
l
e
c
t
r
o
l
y
s
i
s

E
x
p
l
o
r
e
 
h
o
w
 
e
l
e
c
t
r
i
c
i
t
y
 
i
s

u
s
e
d

t
o
 
p
r
o
d
u
c
e
 
h
e
a
t
 
a
n
d

l
i
g
h
t
.
-
W
i
r
e

a
 
l
a
m
p
 
a
n
d

e
x
t
e
n
s
i
o
n
 
c
o
r
d
.

M
a
k
e
 
e
l
e
c
t
r
o
m
a
g
n
e
t
s
 
a
n
d

l
e
a
r
n
 
h
o

t
h
e
y
 
a
r
e
 
e
m
p
l
o
y
e
d
 
i
n
 
b
u
z
z
e
r
s
,

s
o
l
e
n
o
i
d
,
 
m
o
t
o
n
s
,
 
e
t
c
.
-
M
a
k
e
 
e
-

l
e
c
t
r
i
c
 
m
o
t
o
r
 
p
r
o
j
e
c
t
 
a
n
d

l
e
a
r
n

t
o
 
i
d
e
n
t
i
f
y
 
t
h
e

i
m
p
o
r
t
a
n
t
 
p
a
r
t
s

a
n
d
 
t
h
e
i
r
 
f
u
n
c
t
i
o
n
s
.
 
(
f
i
e
l
d
,
 
a
r
m
a
-

t
u
r
e
,
 
c
o
m
m
u
t
a
t
o
r
 
a
n
d
b
r
u
s
h
e
s
)

o
p
t
i
o
n
a
l
 
p
r
o
j
e
c
t
s
.

T
E
A
C
H
E
R
 
A
C
T
I
V
I
T
I
E
S

D
i
s
c
u
s
s
i
o
n
 
a
n
d
 
d
e
m
o
n
s
t
r
a
t
i
o
n
 
o
n

w
h
a
t
 
e
f
f
e
c
t
 
r
e
s
i
s
t
a
n
c
e
 
h
a
s
 
o
n

t
h
e

f
l
o
w
 
o
f
 
e
l
e
c
t
r
o
n
s
 
r
e
s
u
l
t
i
n
g
 
i
n

h
e
a
t
 
a
n
d
 
l
i
g
h
t
.

G
i
v
e
 
d
e
m
o
n
s
t
r
a
-

t
i
o
n
 
w
i
t
h
 
n
i
c
h
r
o
m
e
 
w
i
r
e
 
t
o

s
h
o
w

r
e
s
i
s
t
a
n
c
e
 
i
n
 
c
r
e
a
t
i
n
g
 
h
e
a
t
.

E
x
p
l
a
i
n
 
p
o
l
a
r
i
t
y
 
i
n
 
e
l
e
c
t
r
o
m
a
g
n
e
t
-

i
s
m
.
 
P
r
e
s
e
n
t
 
a
c
t
i
v
i
t
i
e
s

d
e
s
i
g
n
e
d

t
o
 
h
e
l
p
 
s
t
u
d
e
n
t
 
a
t
t
a
i
n
 
a
n
u
n
d
e
r
-

s
t
a
n
d
i
n
g
 
o
f
 
h
o
w
 
n
a
g
n
e
t
i
s
m
 
i
s

u
s
e
d

t
o
 
p
r
o
d
u
c
e
 
e
l
e
c
t
r
i
c
i
t
y

b
y
 
c
u
t
t
i
n
g

m
a
g
n
e
t
i
c
 
l
i
n
e
s
 
o
f
 
f
o
r
c
e
 
a
n
d
h
o
w
 
i
t

i
s
 
u
s
e
d
 
t
o
 
r
u
n
 
a
 
m
o
t
o
r
.

T
e
a
c
h
e
r
 
d
e
m
o
n
s
t
r
a
t
i
o
n

I
N
S
T
R
U
C
T
I
O
N
A
L
 
A
I
D
S

P
.
.
.
i
4
-
F
S
-
2
-
 
"
D
A
S
 
I
C
 
r
L
F
C
 
.
 
S
E
R
 
I
F
s
"

P
.
3
3
 
1
.
 
-
2
0
-
 
"
E
D
 
I
S
O
N

n
1
 
R
A
M
 
-

Y
o
r
 
A
R
E
 
T
H
E
R
E
"

2
3

T
H
E
 
L
I
G
H
T
 
O
F
 
Y
O
V
R

L
I
F
E
"

P
.
3
6
-
 
T
R
A
:
;
S
 
P
A
R
E
=
 
I
 
E
S
 
3
,
4

P
.
3
5
-
R
E
F
.
 
2
,
6
,
8
,
1
0
 
(
h
t
2
a
t
)

E
F
.
 
2
,
5
,
6
,
8
,
9
,
1
1
 
(
l
i
g
.

P
.
3

F
 
1
4
-
"
M
A
G
N
E
T
I
S
M
"

F
-
1
7
-
"
E
L
E
C
T
R
O
M
A
G
N
E
T
S
"

F
-
1
8
-
"
I
T
I
N
.
 
O
F
 
T
H
E
 
G
E
N
E
R
A
T

F
-
1
9
-
"
E
L
E
C
T
R
I
C
I
T
Y
:
 
H
O
W
 
I
T

G
E
N
E
R
A
T
E
D
"

F
-
2
2
-
"
M
O
T
O
R
S
 
O
N
 
P
A
R
A
D
E
"

P
.
3
4
-
F
S
-
2
-
"
B
A
S
I
C
 
E
L
E
C
.
 
S
E
R
I
E
S
"

1
1
.
3
6
-
T
R
A
N
S
P
A
R
E
N
C
I
E
S
 
1
,
2
,
3

P
.
3
5
-
R
E
F
.
 
1
 
1
1
 
(
e
l
e
c
t
r
o
m
a
g
n
e
t
i
s

R
E
F
.
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T
E
A
C
H
E
R
 
A
C
T
I
V
I
T
I
E
S

I
N
S
T
R
U
 
T
I
M
M
.
 
A
I
D
S

V
.
 
E
L
E
C
T
R
I
C
A
L
 
C
I
R
C
U
I
T
S

A
.
 
B
a
s
i
c
 
C
i
r
c
u
i
t
s

1
.
 
P
o
w
e
r
 
s
o
u
r
c
e

2
.
 
L
o
a
d

3
.
 
C
o
n
d
u
c
t
o
r
 
p
a
t
h

B
.
 
T
y
p
e
s
 
o
f
 
C
i
r
c
u
i
t
s

1
.
 
S
e
r
i
e
s

2
.
 
P
a
r
a
l
l
e
l

3
.
 
C
o
m
b
i
n
a
t
i
o
n

V
L
 
C
O
N
T
R
O
L
S

A
.
 
S
w
i
t
c
h
e
s
-

E
l
e
c
t
r
i
c
a
l

1
.
 
M
a
n
u
a
l

2
,
 
S
p
e
c
i
a
l

V
.
 
S
w
i
t
c
h
e
s
 
-

E
l
e
c
t
r
o
n
i
c
s

1
.
 
D
i
o
d
e

2
.
 
T
r
a
n
s
i
s
t
o
r

D
r
a
w
 
s
i
m
p
l
e
 
c
i
r
c
u
i
t
s

P
r
e
s
e
n
t
 
c
o
m
p
o
n
e
n
t
 
s
e
c
t
i
o
n
 
o
f
 
a
n
y

b
a
s
i
c
 
e
l
e
c
t
r
i
c
a
l
 
c
i
r
c
u
i
t
 
e
x
p
l
a
n
-

i
n
g
 
s
o
u
r
c
e
,
 
c
o
n
t
r
o
l
,
 
t
r
a
n
s
m
i
s
s
i
o
n

a
n
d
 
l
o
a
d
.

T
h
i
s
 
w
o
r
k
 
m
a
y
 
b
e
 
c
o
v
e
r
e
d
 
u
s
i
n
g
 
e
i
t
h
e
r

t
e
a
c
h
e
r
-
s
t
u
d
e
n
t
 
b
u
i
l
t
 
c
i
r
c
u
i
t
 
b
o
a
r
d
s

o
r
 
c
o
m
m
e
r
c
i
a
l
 
c
i
r
c
u
i
t
 
b
o
a
r
d
s
.

S
t
u
d
e
n
t
 
m
a
y
 
c
o
n
s
t
r
u
c
t
 
a
 
c
o
d
e

p
r
a
c
t
i
c
e
 
b
u
z
z
e
r
 
o
r
 
a
 
c
o
d
e
 
p
r
a
c
t
i
c
e

l
i
g
h
t
,
 
e
t
c
.
 
C
i
r
c
u
i
t
 
b
o
a
r
d
 
a
c
t
i
v
i
-

t
y
 
u
s
i
n
g
 
s
w
i
t
c
h
e
s
.

I
d
e
n
t
i
f
y
 
d
i
o
d
e
s
 
a
n
d
 
t
r
a
n
s
i
s
t
o
r
s
.

L
a
b
o
r
a
t
o
r
y
 
e
x
p
e
r
i
e
n
c
e
 
t
o
 
s
h
o
w
 
h
o
w

a
 
d
i
o
d
e
 
a
c
t
s
 
a
s
 
a
 
o
n
e
-
w
a
y
 
s
w
i
t
c
h

a
n
d
 
h
o
w
 
t
r
a
n
s
i
s
t
o
r
 
c
o
n
d
u
c
t
i
v
i
t
y

c
h
a
n
g
e
s
 
a
c
c
o
r
d
i
n
g
 
t
o
 
v
o
l
t
a
g
e

a
p
p
l
i
e
d
 
t
o
 
b
a
s
e
.

T
o
 
n
a
k
e
 
t
h
e
s
e
 
e
x
p
e
r
i
e
n
c
e
s
 
n
o
r
e

m
e
a
n
i
n
g
f
u
l
,
 
p
r
o
b
l
e
m
s
 
c
a
n
 
b
e
 
"
M
i
t

i
n
t
o
"
 
c
i
r
c
u
i
t
s
 
s
o
 
t
h
a
t
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GENERAL ELECTRICITY-ELECTRON1CS

This curriculum is designed for students who have developed an inter-

est in the broad field of electricity-electronics and Who desire a

full-year course. In-depth exploratory experiences are planned to

help the student discover his tastes and talents and to make ap-

propriate choices within his educational, avocational, and vocational

plans

THE SPECIFIC OBJECTIVES FOR GENERAL ELECTRICITY-ELECTRONICS ARE:

PLANNING

To develop desirable habits of orderly procedure in planning and

completion of projects.

INFORMATION

To enable the student to make a more intelligent choice of vocational

and leisure time activities.

SCIENTIFIC

To develop a basic interest and understanding of electrical-dectronic

theories and circuits.

COOPERATIVE VALUES

To develop a respect for others and a willingness to assist in in-

dividual or group projects.

CONSUMER VALUES

To develop consumer knowledge in the purchase, use and maintenance

of electrical appliances.

SAFETY

To develop habits of safe practices and conduct in the use of e-

lectricity.

ACTIVITY

To be able to draw and interpret symbols and diagrams, and to under-

stand the terminology of electricity-electronics.

To develop the ability to use and care for common tools, materials,

equipment, and instruments used in electricity-electronics.

10
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l
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i
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f
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c
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c
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c
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c
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c
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c
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.
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c
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c
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c
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c
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c
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c
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c
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p
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c
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c
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c
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p
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c
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c
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c
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c
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c
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c
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p
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c
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u
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c
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c
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c
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c
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c
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p
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c
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v
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ELECTRONICS

This is a full'year cour e recommended for all boys and girls who
desire more advanced experiences in electronics. It is recommended
that students have satisfactorily completed a general, electricity-
electronics course. The purpose of this course is to give the stu-
dent a detailed toundationof theoretical knowledge,instrumentation,
and practu6;al application of electronics. It also afford the sti-
den! an opportunity to find out if he is suited for continued wokk
in electronics and to determine the level at which he should pre-
pare himself (repairman, technician, sales person, engineer, etc.).
This electronics course offers excellent preparation to pursue
additional education for a career or an avocational pursuit.

TUE SPE= C OBJECTIVES FOR ELECTRONICS ARE:

PLANNING

To develop desirable habits and orderly procedures in planning,
constructiontand completion of electronic projects andinstallation.

INFORMATION

To acquire a knowledge of standards set up by the electronic in-
dustries.

To continue the study, understanding,and appreciation of vocational
or avocational pursuits in electronics.

SCIENTIFIC

To develop an understanding of advanced electronic theories,
circuitry, components, and troubleshooting procedures.

COOPERATIVE VALUES

To develop a respect for others and a willingness to assist in
individual or group projects.

CONSUMER VALUES

To develop consumer knowledge in the purchase, uso and maintenance
of more complex electronic products.

SAFETY

To develop habits of safe practice and conduct in the use of
electricity, electronic equipment, appliances and instruments.
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ACTIVITY

To dcvelop sk
ponents, mate

s in the use and ma ntenance of electronic corn-

la, tools equipment, and instruments.

To develop the ability to apply mathematics to prove electronic

principles and solve practical problems.

To acquire further knowledge of schematic diagrams and circuitry.
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c
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c
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c
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p
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p
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c
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c
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c
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c
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c
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p
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R
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u
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r
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c
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c
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c
t
r
i
c
,
p
h
o
t
o
-

e
l
e
c
t
r
i
c
,
 
t
h
e
r
m
o
c
o
u
p
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b
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.
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c
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p
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c
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c
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i
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c
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u
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c
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c
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c
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c
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p
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p
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c
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p
l
y
 
-
 
C
o
n
-

s
t
r
u
c
t
 
p
o
w
e
r
 
s
u
p
p
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c
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c
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c
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c
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p
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c
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p
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p
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p
e
a
k
,
 
p
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.
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p
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p
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c
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c
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p
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p
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c
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c
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p
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c
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c
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c
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c
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c
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c
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c
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p
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p
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p
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p
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c
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ADVANCED ELECTRONICS

This eour5e is designed for the student planning to develop his

avocational interests and/or become a technician or engineer in ehe

field of electricity-electronics. The advanced experiences in this

program will prepare the student for these post-high school curricu-

al, Previous completion of a course in electronics is required.

THE SPECIFIC 0 JECTIVES ARE.

PLANNING

To acquire additional knowledge of standards used in the electronics

industries.

SCIENTIFIC

To develop an understanding of more sophisticated electronic com-

ponents, circuits, systems, and devices.

COOPERATIVE VALUES

To develop a respect for and a readiness to assist others atschool,

home or industry.

CONSUMER VALUES

To develop the ability to critically evaluate electronic products

and services.

SAFETY

To develop an awareness of safety for themselves and others as a way

of life.

ACTIVITY

To develop the ability to use symbols, components, tools, equip-

ment, and instruments - in more complex circuits.

To develop the skills necessary to troubleshoot, repair and main-

tair LAvanced electronic equipment.

To develop the ability to apply mathematics to prove electronic

principils and solve practical problems.

To develop an interest in and the ability to design and construct

circuits, and devices.
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E
R
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T
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E
S
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N
S
I
C
1
R
O
N
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L
 
A
R
D
S
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I
I
.
 
c
r
w
r
I
T
 
T
H
E
M
E
M
S

a
t
h
e
m
a
t
i
v
,
 
a
p
p
r
o
a
c
h
 
t
o

t
h
e
 
a
n
e
l
y
s
I
i
 
&
 
s
o
l
u
t
i
o
n

o
f
 
r
e
s
i
i
v
e
 
&
 
r
e
a
c
t
i
v
e

n
e
t
w
o
r
k
s
;
 
d
e
c
i
b
e
l
-
p
o
w
e
r

c
o
n
v
e
r
s
i
o
n
;
 
v
e
c
t
o
r
 
a
n
a
-

l
y
s
i
s
.

I
V
.
 
T
R
O
M
E
S
H
O
O
T
I
N
G
 
I
N
s
m
-

M
E
N
T
A
T
I
O
N

r
p
a
s
i
e
 
c
i
r
c
u
l
,
t
r
y
 
&
 
u
s
e
s

o
f
 
R
F
 
&
 
A
F
 
s
i
g
n
a
l
 
g
e
n
e
r
-

a
t
o
r
s
,
 
s
i
g
n
a
l
 
t
r
a
c
e
r
,

s
i
g
n
a
l
 
i
n
j
e
c
t
o
r
,
 
t
r
a
n
-

s
i
s
t
o
r
 
c
h
e
c
k
e
r
,
 
&
 
t
h
e

o
s
c
i
l
l
o
s
c
o
p
e
.

R
E
C
E
I
V
E
R
 
C
I
R
C
U
I
T
 
A
P
P
L
I
-

C
A
T
I
O
N
S

i
l
a
s
i
c
 
A
M
,
 
F
M
,
 
a
n
d
 
T
V

c
i
r
c
u
i
t
s
 
t
o
 
i
n
c
l
u
d
e

t
e
s
t
i
n
g
 
p
r
o
c
e
d
u
r
e
s
 
&

a
l
i
g
n
m
e
n
t
.

ts
3

S
o
l
v
e
 
r
e
s
i
s
t
i
v
e
 
n
e
t
t
-
:
o
r
k
 
p
r
o
b
l
e
m
s
.

S
o
l
v
e
 
R
-
C
-
L
 
n
e
t
c
:
o
r
k
 
p
r
o
b
l
e
m
s
,

U
s
e
 
l
o
g
 
t
a
b
l
e
 
t
o
 
s
o
l
v
e
 
p
o
w
e
r
-

d
e
c
i
b
e
l
 
c
o
n
v
e
r
s
i
o
n
s
.

U
s
e
 
v
e
c
t
o
r
s
 
t
o
 
s
o
l
v
e
 
C
A

c
i
r
c
u
i
t
.

S
e
l
e
c
t
 
&
 
p
r
o
p
e
r
l
y
 
u
s
e

r
o
u
b
l
e
-

s
h
o
o
t
i
n
g
 
i
n
s
t
r
u
2
e
n
t
s
 
t
e
 
l
o
c
a
t
e

m
:
A
l
F
u
n
c
t
i
o
n
s
.

T
r
o
u
b
l
e
s
h
o
o
t

r
e
p
a
i
r
 
a
n
d
/
o
r

a
l
i
g
n
 
a
 
A
M
 
o
r
 
F
N
 
r
e
c
e
i
v
e
r
.

T
r
o
u
b
l
e
s
h
o
o
t
,
 
r
e
p
a
i
r
 
a
n
d
/
o
r

a
l
i
g
n
 
a
 
T
V
 
r
e
c
e
i
v
e
r
.

T
r
o
u
b
l
e
s
h
o
o
t
 
&
 
r
e
p
a
i
r
 
a
 
h
i
g
h

f
i
d
e
l
i
t
y
 
a
u
d
i
o
 
s
y
s
t
e
m

A
d
j
u
s
t
 
m
e
c
h
a
n
i
c
a
l
 
c
o
n
t
r
o
l
s
 
o
f

r
e
c
o
r
d
 
p
l
a
y
e
r
 
a
n
d
/
o
r
 
t
a
p
?
 
r
e
-

c
o
r
d
e
r
.

R
e
v
i
e
w
 
b
a
s
i
c
 
c
i
r
c
u
l
.
t
 
r
u
l
e
s
,
 
l
a
t
,
s
,

&
 
t
h
e
o
r
e
n
s
 
f
o
r
 
A
C
 
&
 
D
C
 
c
i
r
c
u
i
t
s
.

D
e
m
o
n
s
t
r
a
t
e
 
t
h
e
 
u
s
e
 
o
f
 
a
 
l
o
g
 
t
a
b
l
e

f
o
r
 
p
o
w
e
r
 
l
e
v
e
l
 
(
d
e
c
i
b
e
l
s
)
 
n
e
.
,
a
s
u
n
.
,
-

m
e
a
t
;
 
u
s
e
 
o
f
 
v
e
,
.
A
o
r
s
 
t
o
 
s
o
l
v
e
A
C

n
e
t
w
o
r
k
 
p
r
o
b
l
e
:
I
s
.

D
e
r
a
o
n
s
 
t
r
a
 
t
e
 
a
n
d
 
p
r
o
v
 
i
d
 
e
 
i
n
d
i
v
i
d
u
a

i
n
s
t
r
u
c
t
i
o
n
 
i
n
 
t
h
e
 
u
s
e
 
o
f
 
t
h
e
 
v
a
r
-

i
o
u
s
 
t
r
o
u
b
l
e
s
h
o
o
t
i
n
g
 
i
n
s
t
r
u
m
e
n
t
s
;

a
l
s
o
 
t
h
e
 
s
e
v
e
r
a
l
 
s
t
a
n
d
a
r
d
 
t
r
o
u
b
l
e
-

s
h
o
o
t
i
n
g
 
p
r
o
e
e
d
u
r
e
s
.

R
e
v
i
e
w
 
o
f
 
d
i
f
f
e
r
e
n
c
e
s
 
b
e
t
w
e
e
n
 
A
l
.

&
 
F
N
 
m
o
d
u
l
a
t
i
o
n
,
 
b
a
n
d
 
t
a
i
d
t
1
;
a
u
d
i
o

r
e
s
p
o
n
s
e
,
 
f
r
e
q
u
e
n
c
y
d
e
v
i
a
t
i
o
n
,

p
e
r
c
e
n
t
 
o
f
 
n
o
d
u
l
a
t
i
o
n
.

R
e
v
i
e
w
 
t
r
o
u
b
l
e
s
h
o
o
t
i
n
g
 
p
r
o
c
e
d
u
r
e
s

&
 
i
n
s
t
r
u
m
e
n
t
a
t
i
o
n
.

D
e
m
o
n
s
t
r
a
t
e
 
t
e
s
t
i
n
g
 
&
 
a
l
i
g
n
m
e
n
t

o
f
 
a
n
 
A
>
.
1
 
o
r
 
F
M
 
r
e
c
e
i
v
e
r
.

D
i
s
c
u
s
s
 
p
u
r
p
o
s
e
 
&
 
o
p
e
r
a
t
i
o
n
 
o
f
 
F
M

l
i
m
i
t
e
r
,
 
d
i
s
c
r
i
m
i
n
a
t
o
r
 
r
a
t
i
o
 
d
e
-

t
e
c
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o
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t
h
e
 
g
a
t
e
d
 
b
e
a
m
 
d
e
t
e
c
t
o
r

P
.

"
1
1
7
E
"
 
!
'
o
r
:
c
i
p
s

C
B
C
V
L
I
S
 
C
O
N
I
V
%
:
I
N
C

K
,
 
X
e
,
 
%
m
a
 
X
i

C
I
:
R
R
F
N

i
a
R
R
E
N

0
1
)
1
A
l
l
e
N

r
O
i
Z

S
E
D
C
I
F
I
C
 
n
t
i
d
i
a
7
1
:
:
:
1
$

P
.
4
4
-
F
-
6
-
-
"
T
H
E
 
T
E
L
E
V
i
S
1
O
N

S
Y
S
7
E
M
"

R
r
-

C
E
I
V
E
R
S
"

F
-
8
-
-
"
P
R
A
C
T
I
C
A
L
 
T
V

A
L
I
G
N
M
E
N
T

F
-
9
-
-
"
T
E
L
E
V
I
S
I
O
N
 
H
O
W
 
I
T

W
O
R
R
S
"

F
-
l
0
-
"
B
A
S
I
C
 
P
R
I
N
C
I
P
L
E
S

O
F
 
F
M
"

R
A
D
I
O
 
D
E
M
O
N
S
T
R
A
W
R
,
A
N
&
R
,

R
E
C
O
R
D
 
P
L
A
Y
E
R



C
O
U
R
S
E
 
C
O
N
T
E
N
T

S
T
U
D
E
N
T
 
A
C
T
I
V
I
T
I
E
S

T
E
A
C
H
E
R
 
A
C
T
I
V
I
T
I
E
S

.g
ew

ee
al

a.
11

1.
1.

..l
ow

I
N
S
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T
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N
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S
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.
 
R
E
C
E
I
V
E
R
 
C
I
R
C
U
I
T
A
P
P
L
I
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C
A
T
I
O
N
S
 
-
 
c
o
n
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u
e
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I
.
 
T
R
A
N
S
M
I
T
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R
 
C
I
R
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I
T

A
T
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L
I
C
A
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I
O
N
S

B
a
s
i
c
 
A
M
 
&
 
F
M
 
t
r
a
n
s
m
i
t
t
e
r

c
i
r
c
u
i
t
s
 
&
 
t
u
n
i
n
g
 
p
r
i
n
c
i
-

p
l
e
s
.

C
o
v
s
t
r
u
c
t
 
&
 
t
e
s
t
 
a
 
l
o
w
 
p
o
w
e
r

o
s
c
i
l
l
a
t
o
r
 
c
i
r
c
u
i
t
.

C
o
n
s
t
r
u
c
t
,
 
t
u
n
e
 
&
 
t
e
s
t
 
a

l
o
w

p
o
w
e
r
 
C
W
 
t
r
a
n
s
m
i
t
t
e
r
.

C
o
n
s
t
r
u
c
t
,
 
t
u
n
e
 
&
 
t
e
s
t
 
a
 
l
o
w

p
o
w
e
r
 
r
a
d
i
o
t
e
l
e
p
h
o
n
e

t
r
a
n
s
m
i
t
t
e

D
i
s
c
u
s
l
 
a
c
t
i
o
n
 
o
f
 
T
V
 
r
e
c
e
i
v
e
r

s
e
c
t
i
o
n
s
:
 
R
F
 
&
 
c
o
n
v
e
r
t
e
r
,

v
e
r
t
i
c
a
l

&
 
h
o
e
z
o
n
t
a
l
 
s
w
e
e
p
 
&
 
s
y
n
c
,

h
i
g
h

v
o
l
t
a
g
e
,
 
d
e
f
l
e
c
t
i
o
n
,
 
C
R
T
 
&
 
c
o
m
-

p
o
s
i
t
e
 
s
i
g
n
a
l
.

D
e
m
o
n
s
t
r
a
t
e
 
t
e
s
t
i
n
g
 
a
n
d

a
l
i
g
n
m
e
n
t

o
f
 
a
 
T
V
 
r
e
c
e
i
v
e
r
.

D
e
m
o
n
s
t
r
a
t
e
 
n
e
c
h
a
n
i
c
a
l

f
e
a
t
u
r
e
s
 
o
f

r
e
c
o
r
d
 
p
l
a
y
e
r
s
,
 
&
 
t
a
p
e
 
r
e
c
o
r
d
e
r
s
,

h
i
g
h
 
f
i
d
e
l
i
t
y
 
m
o
n
a
u
r
a
l

(
o
r
 
s
t
e
r
e
o

a
u
d
i
o
 
s
y
s
t
e
m
s

P
r
e
s
e
n
t
 
t
h
e
 
A
M
 
t
r
a
n
s
m
i
t
t
e
r

i
n

b
l
o
c
k
 
f
o
r
m
;
 
C
W
 
&
 
r
a
d
i
o
t
a
e
p
h
o
n
e
.

D
i
s
c
u
s
s
 
t
h
e
 
p
u
r
p
o
s
e
s
 
&
 
c
i
r
c
u
i
t
s

o
f
 
e
a
c
h
 
s
e
c
t
i
o
n
 
o
f
 
a
n
 
A
M
 
t
r
a
n
s
-

m
i
t
t
e
r
.

D
e
m
o
n
s
t
r
a
t
e
 
t
h
e
 
t
u
n
i
n
g
 
&

l
o
a
d
i
n
g

o
f
 
a
 
t
r
a
n
s
m
i
t
t
e
r
;
 
F
M
 
t
r
a
n
s
m
i
t
t
e
r

i
n
 
b
l
o
c
k
 
f
o
r
m
.

D
i
s
c
u
s
s
 
e
h
e
 
c
i
r
c
u
i
t
s
 
&
 
p
u
r
p
o
s
e
s

o
f
 
e
a
c
h
 
s
e
c
t
i
o
n
 
o
f
 
a
n
 
F
M
 
t
r
a
n
s
-

m
i
t
t
e
r
.

D
i
s
c
u
s
s
 
f
h
e
 
r
e
l
a
t
i
v
e
 
a
d
v
a
n
t
a
g
e
s
 
o

t
h
e
 
A
l
l
&
 
F
M
 
s
y
s
t
e
m
s
 
o
f
 
r
a
d
i
o
 
c
o
m
-

m
u
n
i
c
a
t
i
o
n
s
.
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E
A
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H
E
R
 
A
C
T
I
V
I
T
Y

V
I
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T
R
A
N
S
M
I
T
T
E
R
 
C
;
i
R
C
U
I
T

A
P
P
L
I
C
A
T
I
U
:
S
 
-
 
c
o
n
t
i
n
u
e
d

V
I
I
.
 
E
L
E
C
T
R
O
M
C
N
E
T
I
C

R
A
D
I
A
T
I
O
N

P
r
o
p
a
g
a
t
i
o
n
,
 
a
n
t
e
n
n
a
,

t
r
a
n
s
m
i
s
s
i
o
n
 
l
i
n
e
s
,

i
m
p
e
d
a
n
c
e
 
m
a
t
c
h
i
n
g
.

C
O

S
c
l
e
c
t
 
&
 
s
a
f
e
l
y
 
i
n
s
t
a
l
l
 
a
n
 
o
u
t
-

s
i
d
e
 
a
n
t
e
n
n
a
.

C
o
m
p
l
e
t
e
 
f
r
e
q
u
e
n
c
y
 
t
o
 
w
a
v
e
l
e
n
g
t
h

c
o
n
v
e
r
s
i
o
n
s
.

C
o
m
p
u
t
e
 
a
n
t
e
n
n
a
 
&
 
t
u
n
e
d
 
t
r
a
n
s
-

m
i
s
s
i
o
n
 
l
i
n
e
 
l
e
n
g
t
h
s
.

T
r
a
n
s
m
i
s
s
i
o
n
 
l
i
n
e
,
 
s
o
u
r
c
e

l
o
a
d
 
i
m
p
e
d
a
n
c
e
 
m
a
t
c
h
i
n
g

M
e
a
s
u
r
e
 
s
t
a
n
d
i
n
g
 
w
a
v
e
 
r
a
t
i
o
s
 
o
f

a
 
t
r
a
n
s
m
i
s
s
i
o
n
 
l
i
n
e
.

E
x
p
l
a
i
n
 
h
o
w
 
b
o
t
h
 
X
l
&
 
F
M
 
s
y
s
t
e
m
s

a
r
e
 
u
s
e
d
 
i
n
 
t
e
l
e
v
i
s
i
o
n
.

C
A
U
T
I
O
N
:
 
D
o
 
n
o
t
 
c
o
n
n
e
c
t
 
a
n
y
 
o
s
c
i
l
-

l
a
t
o
r
 
o
r
 
t
r
a
n
s
m
i
t
t
e
r
 
t
o
 
a
n
a
n
t
e
n
n
a

(
F
C
C
 
r
e
g
u
l
a
t
i
o
n
s
)
.

D
i
s
c
u
s
s
 
t
h
e
 
r
a
d
i
o
 
f
r
e
q
u
e
n
c
y

s
p
e
c
t
r
u
m
 
&
 
h
o
w
 
e
l
e
c
t
r
o
m
a
g
n
e
t
i
c

r
a
d
i
a
t
i
o
n
 
t
a
k
e
s
 
p
l
a
c
e
.
.

D
i
s
c
u
s
s
i
o
n
 
o
f
 
a
n
t
e
n
n
a
s
:
 
t
y
p
e
s

o
r
i
e
n
t
a
t
i
o
n
,
 
g
a
i
n
,
 
r
a
d
i
a
t
i
o
n

p
a
t
t
e
r
n
s
,
 
d
i
m
e
n
s
i
o
n
s
,
 
r
a
d
i
a
t
i
o
n

r
e
s
i
s
t
a
n
c
e
,
 
h
a
r
m
o
n
i
c
s
.

D
i
s
c
u
s
s
i
o
n
 
o
f
 
t
r
a
n
s
m
i
s
s
i
o
n
 
l
i
n
e
s
:

t
y
p
e
s
,
 
i
m
p
e
d
a
n
c
e
 
m
a
t
c
h
i
n
g
,
 
h
a
r
-

m
o
n
i
c
 
o
p
e
r
a
t
i
o
n
,
 
s
t
a
n
d
i
n
g
 
w
a
v
e
s
,

i
n
s
t
a
l
l
a
t
i
o
n
 
&
 
s
a
f
e
t
y
 
p
r
e
c
a
u
t
i
o
n
s
.

I
l
l
u
s
t
r
a
t
e
 
a
n
t
e
n
n
a
 
&
 
t
r
a
n
s
m
i
s
s
i
o
n

l
i
n
e
 
c
o
m
p
u
t
a
t
i
o
n
s
 
&
 
a
n
t
e
n
n
a
 
f
e
e
d
-

p
o
i
n
t
s
.
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APPENDIX

SAFETY RULES

"All the rules of general safety used in other school shops apply

to the electrical shop."

1 "Electricity has no respect for igncrance." Be certain your

instructor checks all projects before you apply voltage.

2. Do not work on any project with the power "ON."

3 if your project should blow a fuse in the main power line, do

not turn it on until the trouble is discovered and remedied.

4. Avoid frayQd cords, too many units running on one circuit,

broken plugs, improper fuses, sLort circuits, metal top

benches, damp or wet floors, improper conections or any care-

less activities.

Even though the power is off and disconnected, capacitors can

still shock you. They must be discharged before working

around them.

6. Avoid burns from soldering irons, tubes, resistors or short

ed wires, Allow them to cool before handling them.

7. Know where the fire extinguishers are placed in your shop and

know how to operate them.

Electronic test equipment can be destroyed by one wrong con-

nection; therefore, ask permission before using any piece of

test equipment.

In any instance of doubt, contact your instructor - BE SAFE.

NOTE: While most of r.he work done at the intermediate level will

use low voltage, HIGH VOLTAGE precautions should apply.
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FIDS, FL ST1 11)1; ,OR EX LOit IW EL1tICITYLECTROICS

F-1 "THE MIGHT ATOM" 17 min. color, Arizona Public Service

F-2 "ELECTRICITY: PRINCIPLES OF SAFETY," 10 min., McGraw-Hill U of A

F 3 "ON SAFETY WITH ELECTRICAL APPARATUS," 26 min,1 Cutler Hammer Co.

V 4 "FLOW OF ELECTRICITY" 10 min., b/w Young American 1962, ASU

"FLOW OF ELECTRICITY" 10 min,, color (revised) McGraw-"ill code 401471

F-5 "ELECTRICITY: STATIC ELECTRICITY" 11 min., color, U of A

F-6 "INTRODUCTION TO ELECTRICITY" 10 min., b/w Coronet 1948, ASU & U of A

F-7 "ELECTRONS AT WORK" 14 min., color, EBF, 1961, U of A

F-8 "ELECTRON" 16 min., b/w UN-Govt. 1944, ASV

F-9 "PRINCIPLES OF ELECTRICITY" 120 min., color 16 mm, Free G.E.

F-10 "ELECTRICITY WORKS FOR US" 12 min., color, McGraw-Hill, ASU

F-11 'ELECTROSTATICS" 10 min., b/w EBF 1950, ASU

F-12 "AMPERES, VOLTS, AND OHNS" 8 min., USN/U of A

F-13 "MEASUREMENT OF ELECTRICITY" 12 min., U of A and USU Coronent 1949

F-14 "MAGNETISM" Coronet 12 min. U of A b/w

"MAGNETISM" EDF 10 min., b/w ASU

F-15 "MAKING ELECTRICITY" 11 min., b/w ASU

F-16 "PRIMARY CELL" 11 min., b/w ASU

F-17 "ELECTROMAGNET" 11 min., b/w ASU

"ELECTROMAGNETS" "HOW THEY WORK" 10 min., b/w EBF U of A

F-18 "PRINCIPLES OF THE GENERATOR" 10 min., b/w U of A and ASU

F-19 "ELECTRICITY: HOW IT IS GENERATED" 11 min., b/w Coronet U of A

F-20 "EDISON'S MIRACLE--YOU ARE THERE" 28 min., b/w Arizona Public Service

F-21 "THE LIGHT OF YOUR LIFE" color, 16mm, 120 min., Free from G.E.

F-22 "MOTORS ON PARADE" b/w 26 min., Free from G.E.

F-23 vuvr IS ELECTRIC CURRENT?" color, 13 min. ASU

F-24 "DEVELOPMENT OF COMMUNICATION" 10 min., b/w EBF 1955 ASU

F-25 "MY POP'S A LINEMAN" 16 min., color, ASU

F-26 "ELECTRICIAN" 10 min., b/w U of A

F-27 "TELEPHONE AND TELEGRAPH" 10 min., b/w U of A

F-28 "ON SOLDER" 30 min., color, ASU

P-29 "RECEIVING RADIO MESSAGES" 10 min. sd, color ASU
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APPENDIX B (continued)

SUGGESTED FILMSTRIPS

FS-1 "POWER FROM HYDRO-ELECTRICITY" By Herbert E. Budek Company Inc.

FS-2 "BASIC ELECTRICITY SERIES" The Jam Handy

2900 East Grand Blvd. Detroit, Mich.
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C: RCFERENCE BOOKS FOR EXPLOR NG ELECTRIC Y-ELECTRON CS

1. Gerrish, Howard H., Electricitx Goodheart-Willcox, Chicago, Ill. 1961

2. Cornetet, Wendell H., Principles of Electricity McKnight & McKnight, 1952

3 Steinberg, William B., Ford, Walter B., Electricity & Elec onics-Basic

American Technical Society, Chicago, 111. 1964

4. .S. Government Printing Office, Basic Electricity Washington D.C., 1960

5. Ford Motor Co, Fj:LtalsofElectriclsindametrraininHandbookCourse
13000

6. Marcus, Abraham, Basic Electricity Prentice Hall, New York, N.Y., 1964

7. Matson, D.4., Basic Electriclu McKnight& McKnight, Bloomington, I11.4961

8. Buban, Peter; Schmitt, Marshlll, Understanding Electricity & Electronics

McGraw-hiLl, New York, N.Y., 1962

9. Jones, E.W., General Electricity McKnight& McKnight, Bloomington, Ill., 1954

10. Arnold, Joseph F.; Schenk, Kenneth L., Eajoralay Electricity McKnight

& McKnight, Bloomington, Ill., 1960

11. Miller, Rex; Culpepper, Fred,aperiences With Electrons McKnight &

McKnight, Bloomington, Ill., 1966

12. Tustison, F. E.; Ruehl, P. W. Electrical Essentials for Che Pracqsal_019.2

Bruce Publishing Co. , Milwaukee, Wisc., 1955

13. Gerrish, Howard H., Electronics Goodheart-Willcox, Chicago, Ill., 1961

14. 50 Easy To Build Proiects Radio Shack, Cat. :':62-1050, Boston, Mass.

15. Miller, Rex; Culpepper, Fred W. Jr., Energy Electricity Electronics

McKnight & McKnight, Bloomington, 111., 1963
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TRANSPARENC IES

"MAGNETISM AND ELECTRIC TY" Milliken Publishing Company, 611 Olive St,

St. Louis, Missouri 63101 ($5.95)

"FVNDAMENTAL ELECTRICITY" 3 M Company, Education Services, Box 3100

St. Paul, Minnesota 55101

Phoenix address: Hughes-Calihan Corporation
4730 N. 16th Street
Phoenix, Arizona 85231

3. "BASIC WIRING" 3 M Brand Transparencies

4. "ENERGY" Instructo Products Company, Division of Jacroda Mfg. Co.

Philadelphia 31, Pa. 19131

"DCA" dca Educational Products Inc., Division of Display Corp. of

America, 4865 Stenton Avenue, Philadelphla, Pa. 19144



E: OCCUPATIONAL GROUPS*

ELECTRICAL ENGIaER

Performs a variety of enzineering work in designing, planning, and

overseein manufacture, construction, installation, operation and

maintenance of electric or electronic components, equipment,

system, facilities, and machinery used in generation, trans-

mission, astribution, and utilization of electecal energy for

domestic, commercial and industrial consumption. A bachelor's

degree in engireering is normally anentrance requirement. Graduate

degrees in increasing demand.

ELECTRICITY-ELECTRONICS INSTRUCTOR

Teaches subjects in electricity-electronics to students in public,

private, or industrial schools. Organizes program of practical and

technical instruction, involving demonstrations of skills required

in trade, and lectures on theory, practices, methods, processes,

and terminology. Instructs students in safety precautions, mathe-

matics, science, drawing, use and maintenance of tools and equip-

ment and codes or regulations. Plans and supervises work of

students in shop or laboratory. Tests and evaluates achievement

of students in technical knowledge and skills. A bachelor's

degree in education is a minimum entrance requirement except for

vocational.instructors who may substitute industrial .experience

plus required courses in education. Additional industrial ex-

perience plus required courses in education. Additional industrial

experience and graduate degrees highly desired,

ELECTRONICS TECHNICIAN

Fabricates, assembles, adjusts, tests, and operates electrical or

electronics devices conceived by scientists,designed by engineers.

Typically they are salaried employees, working in the research,

planning, development, and evaluation acttvities of the industry.

Assists and supports engineers. Must have understanding of basic

engineering principles learned in post-high school training in

junior college, public and private technical institutes, college

or university programs ranging from less ehan one year to four

years. A two year associate degree program is most common.

ELECTRICAL ASSEMBLING INSTALLING AND REPAIRING OCCUPATIONS

Includes occupations concerned with assembling, installing, erecting,

and repairing electrical equipment and related structuLes designed

for electric power generation, transmission, and distribution;

communication, signaling, and object detection; process control,

fire control, and data processing; transportation and materials

handling; heating,air conditioning,refrigeration and ill6mination;

and other industrial, commercial; and domestic electrical appli-

cations. A high school education is a minimum for most such

ocnupations. Courses in electricity-electronics highly desired.

Specific training on-the-job provided by most companies. Advance-

ment more likely through additional education.

*ADAPTED FROA THE DICTIONARY OF OCCUPATIONAL TITLES, 1965, THIRD EDITION
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APPLNDU (continued)

LEX T WAL E rIPMENT AMMUY AND REM. COTATIO%

Includes occupations concerned with assembling fabricating, or re-

pairing equipment, components, and parts for equipment to transmit

control,or convert electrical power;signaling and detection equip-

ment, and home radios, television sets, and plonographs. A high

school education with courses in electricity-electronics highly

desired. An interest developed through hobby activities also

desired. Specific training on-the-job provided by most companies.

Advancement more likely through additional education.

'LECTRON I. COMMUNICAT ION IMTJCT ION AND SIG:ALING E T ASSIM13IY

Includes occupations concerned with assembling equipment components;

connecting and testing circuitry; installing equipmant to provide

electronic communication, detection, signaling, recording, analyz-

ing,and computing services;and making on-site repairs in buildings,

ships trains and aircraft. Requires vocational-technical education

at high school and post-high school levels for most occupations;

experience in related occupations desired. Specific training pro-

vided on-the-job by most companies.

fiLECTRONIC TUBES AND LIGHT BULB ASSEMILY OCCUPATIONS

Includes occupations concerned with fabricating and assembling film-

ments, grids, plates, masks, guns, awl other parts inserting them

into bulbs to complete electron tubes and light bulbs. High school

education desired. Specific training provided on-the-job.

ELECTROPLATING OCCUPATIONS

Includes occupations concerned with covering the surfaces ofobjects

by electro-deposition or electrolysis. High school education de-

sired. Specific training prwided on-the-job.

FABRICATION OF ELECTRICAL WIRE AND CABLE OCCUPATIONS

Includes occuputions concerned with fabrication of bare, insu-

lated, shielded, enameled, or waxed electrical conductors made from

purchased wire. High school education desired. Specific training

provido2 on-the-job.

SALESMAN AND SALESPERSONS HOUSEHOLD APPLIANCES AND ELE,T TCAL

MACHINEL_EMEL_ALTLEPPLIEs

Includes occupations concerned with selling household appliances,

electrical industrial apparatus, electric transmission and dis-

tribution evipment, electric lighting and wiring equipment,

electronic components and accessories, radio and television sets,

communications equipment. Knowledge of principles of electricity-

electronics very helpful. Good communication skills required.

High school education desired.
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r m. FI MSTRIP FOR (iRAL ELICTItICITY- EMT ON C.

F-1 "ABC'S OF HAND TOOLS," Geller tors 30

F-2 "BASIC ELECTUICIT " Bell Tel. & Tel. 20 min.

F-3 "PRINCIPLES OF ELECTRICITY," Genll Electric, 20 min.

F-4 "muvr IS ELLCTRICITY," Westinghouse, 20 min.

F- "ELECTRICAL SAFETY I. THE HOME," rniv. of Utah, 14 min,

F-6 "SAFF,TV WITH ELECTRICITY," art 10 min.

F-7 "SMRCES OF ELECTRICITY," Institutional Cinema Service, 11 min.

F-8 "VOLT-OHMMETER OPERATION," Civil Aeronautics Administration, 15 min.

F-9 "MEASUREMENT OF ELECTRICITY," t1 of Arizona 22 min.

F-10 "AMPS, VOLTS AND onms," rsN, 8 min.

F-11 "ELEMENTS OF ELECTRICAL mum," AS1, 16 min.

F-12 "STORY OF THE MODERN STORAGE BATTERY," V of Arizona., 27 min.

F-13 "RADIO FREQUENCY INDUCTIVE HEATING," Westinghouse, 15 min,

F-14 "HIGH FREQUENCY SOLDERING," Univ. of Indianna, 17 min,

F-15 "INDUCTION HEAT," Allis Chalmers, 12 min.

F-16 "RF HEATING," Westinghouse 40 min.

F-17 "ELECTRO4AGNETS," Univ. of Indianna, 11 min.

F-18 "PRINCIPLES OF ELECTROMAGNETISM," Ideal Pictures 20 min.

F-19 "PRINCIPLES OF MAGNETISVIdeaI Pictures, 20 min.

F-20 "BASIC ELECTRICITY: PARALLEL CIRCUITS AC," United World Films, 5 min.

F-21 "BASIC ELECTRICITY: AC SERIES CIRCUT Si" United World Films, 4 min.

F-22 "SERIES AND PARALLEL CIRCUITS," Iowa State Univ. 11 min.

F-23 "BASIC ELECTRICITY: INDUCTORS IN AC CIRCUIF S," United World Fi1ms17:Trin.
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tivtitqn

-24 "IND, W4'" 35 ni"

ULGIIVW4- A'S) :''4!l" 4.11 Tel. CI Tel.,

heorv), (r.T) 30 min.

01,1LitE"(lahoratorv), (r,a) , 1;Yr, 30 mil,.

URCrli," Champion Spark Plug Co., 11 min.

0ASIC, ELECTRIC,' CAPACIItACE IN AC CIRCUITS," rnited World Films, 7 min

"CAPACIMCE," CA:4, 33 min.

F-31 "LIGHT AND POWER," La', 16 min.

32 "PUIN'CIPIJ,S OF THE GENERATOR," Institutional Cinema Service 1 min.

4?-33 "MAGNETISM," (cra) rYtiv. of Aria., 16 min.

F-34 "ELMIROMAGNETS," Mr, 10 TAG.

F-35 "PRINCIPLES OF THE GENE:MORI" Univ. of Aria., 10 min.

F-36 "ELECTRIC I.!OTORS," 30 min.

F-37 "PRINCIPLES OF THE STARTING MOTOR," FL Huachuca 12 min.

F-38 "SINGLE AND POLYP1LASE CIRCUTIS,"nr, 15 min,

39 "ROTATING MAGNETIC FIELDS,"MT, 13 min.

F-40 "SQUIRREL CAGE ROTOR PRINCIPLES," DV, 10 min.

F-41 "YOUR VOICE AND TUE TELEPHONE," Dell Tel. & Tel. 7 min.

F-42 "TELEPHONE CAnn TO CITA," Dell Tel. & Tel. 10 min.

43 "WINTER TOLL PATROL," Dell Tel. & Tel., 16 min.

F-44 "MORE lIhNN MEETS THE EYE," Dell Tel. 64 Tel., 14 min.

F-45 "COMMICATION," Indianna Univ., 15 min,

F-46 "DEVELOPMENT OF CO2,1UNICATION," Iowa State Univ., 10 min.

18 min.
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AP END X V (continued)

F-47 "RAILROADING 1$Y RADIO," Harmon Eleco;ric Co

F-48 "RADIO OPERATOR," CAA, 20 min.

F-49 "HOW WE GE1 OUR POWER," Univ. of z.

F-50 "THE DIODE," Audio Films 22 min.

F-51 "VACUUM TUBES, ELECTRON THEORY & DIODE ME

F-52 "PHOTO EMISSIO. " McGraw-Hill 19 min.

F-53 "VACUUM TUBE: TRIODE AND MULTIPURPOSE TUUS,"Nited World F

F-54 "PRINCIPLES OF THE TRANSISTOR," McGraw-Hill, 21 min,

F-55 "TRANSISTORS," Part I US Army, 17 min.

" Iow te Univ.

FILM STRI S

FS-1 "INDUCTANCE," United World Films

F5-2 "CAPACITANCE," United World Filmq

FS-3 "SPECIAL PURPOSE VACUUM TUBES," (sound) United World Fi ms
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aF TM FOR F, ECT maps

F-1 "YOUR FUTURE IN ELECTRO,ICS," RCA Institute, 24 min.

F-2 "ELECTRICITY: PRINCIPLES A D SAFETY," Univ. of Ariz, min. b/w

F-3 "ADC'S OF HAND TOOLS," Ariz, State Univ. 18 min. Color

F-4 "THE ELECTRONIC TECHNICIAN," Modern talking picture service

F-5 "ON SOLDER," Classroom Film Distributors

F-6 "OSCILLOSCOPE DRAWS A GRAPH," Tektronic Inc. 20 min. b/w

F-7 "OSCILLOSCOPE: WHAT IT IS: WHAT IT DOES," Tektronix Inc., 9 min. b/w

F-8 "MEASUREME TS OF ELECTRICITY," Univ. of Ariz., 22 min. b/w

F-9 "CIRCUIT TESTING WITH METERS A D MULTIPLIERS: PRACTICAL APPLICATIONS,

33 min. Army or Univ. of Iowa b/w

F-10 "THE DIODE: PRINCIPLE AND APPLICATIONS," 17 min. Univ. of Ill., b/w

F-11 "THE PRINCIPLES OF THE GAS FILLED TUBE," 15 min., Univ. of Ill. b/w

F-12 "VACUUM TUBES,"(physics series), BYU, 30 min. Color

F-13 "OHM'S LAW," 6 min. b/w Univ. of Ariz., Univ. of Ill.

F-14 "SERIES AND PARALLEL CIRCUITS," 11 min. Univ. of Ariz. b/w

F-15 "AC THEORY, ELECTRICITY & MAGNETISM 023," BYU, 30 min., b/w

F-16 "TRIODE, AMPLIFICATION," 14 min., Univ. of Ill., b/w

F-17 "CATHODE RAY TUBE," 25 min., Tektronix, Inc, b/w

F-18 "INDUCTANCE," (radio tech, training), Univ. of Ill., 33 min, b/w

F-19 "INDUCED ELECTRIC CURRENTS," BYU, 30 min. b/w

F 20 "CAPACITANCE," (electricity & magnetism), Univ. of Ill., 30 min. b/w

F 21 "CAPACITANCE," (physics series), BYU, 30 min. b/w

F 22 "RCL: RESISTANCE, CAPACITANCE,"(radiotecli training)iktiv. of I1L, 30min. blw

F 23 "VECTORS," (radio tech. training), Univ. of Ill., 11 min., b/w

F 24 "RADIO WAVES," BYU, 27 min. b/w
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APPENDIX G ( ntinue )

F-25 "OSCIL OLORS, AMPLIFIERS AND 0," (electr nics ;44 ), Univ of

Ill., 30 min. b/w

F-26 "RADIO WAVES," Arizona State i'nLversiy, 27 min,

F-27 "OKTILATORr, XIPLIFIERS AND RADIO," (electronics lesson v;4)

University of Ill 30 min.

F-28 "PRiNCIPLES OF THE TRANSISTOR," University of Ill., 22 min.

F-29 "YOUR FUTURE IN ELECTRONICS," RCA, 24 min,
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MS FOR ADVANCED ELECTRONICS

F-1 "ELECTRI'Ilf P1fNC1P MFETY" Coronet

F-2 "SAFETY WITH EVERY DAY TOOLS" Coronet

F-3 "ELECTRICAL SAFETY IN THE nom:" Brigham Young University, 20 min,

F-4 "SAFETY PRECAUTIONS FOR ELECTRONIC PERSONNEL" Univ. of Ill., 20 min.

F-5 "PRINCIPLES OF THE TRANSISTOR" University of Illinois, 22 min

F-6 "THE TELEVISION SYSTEM" McGraw Hill

F-7 "TELEVISION SYSTEM" McGraw Hill

F-8 "PRACTICAL TV ALIGNMENT" McGraw Hill

F-9 "TELEVISION HOW IT WORKS" ASU, (Coronet), 11 min.

F-10 "BASIC PRINCIPLES OF FREQUENCY MODULATION" U.S.Army-Ft.Huachuca, 31min.

F-11 "OSCILLATORS" U.S.N./United World Films, 28 min.

F-12 "RADIO TRANSMITTER PRINCIPLES" University of Ill 17 min.

F-13 "ELECTROMAGNETIC WAVES" ASU (Encyclopedia Britannica Films), 30 min.

F 14 "EFFECTS OF THE IONOSPHERE ON RADIO WAVE PROPAGATION" U. S. Army
Ft. Huachuca, 29 min.

F-15 "MIRROR IN THE SKY" University of Colorado, 22 min,

F-I6 "TRANSMISSION LINES" Tektronics, 23 minutes

F-17 "STANDING WAVES ON TRANSMISSION LINES" Univ. of Ill., 22 min.

F-18 "AUTOMATIC MACHINES" Massachusetts Institute of Technology, 26 min.

F-19 "RADAR AND TV" Encyclopedia Britannica Films

F-20 "COAXIAL AND MICROWAVE MIRACLES" University of Colorado, 10 min.

F-21 "THINKING MACHINE" Arizona State University, 20 min.

F-22 "MEMORY DEVICES" University of Arizona, 29 min.

F-23 "ELECTRONIC OMPUTERS AND APPLIED MATHEMATICS" Univ.of Col.,23

F-24 "111E ELECTRONIC WORKER" Modern Talking Picture Service

F-25 "THE TELEPHONE MAN" Modern Talking Picture Service

F-26 "CHOOSING YOUR OCCUPATION" Coronet

F-27 "PERSONAL Q1ALITIES FOR JOB SUCCESS" Coronet
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CRARTS AND TRANSPARENCIES FOR ELECTR CITY-ELECTRON CS

C-1 Alternating Current Group (11 charts) ACe Electronic Kits supply

Company. 423 East 4th Street, Los Angeles, California 90013.

C-2 Transistor Circuits TCG (same source as C-1)

T-1 Alternating Current DCA E-55-57. Display Corporation of America,

4865 Stenton Avenue, Philadelphia, Pennyslvania 19144,

T-2 Antennas DCA E-101 (same source as T-1)

T-3 . Radar DCA E-104 (same source as T-1)

* One of 10 groups available 0 $16.95
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RUMNC BOO'S NLR rirCTRICITY-EIECTRO' CS ELF TRON 'S AND

APVANCVD I LaRmics

UJIECTR_WIrkELBOIMICS

& Sehmitt, VndcrstandtngElectricit & Electronics, 1962,

MeGvaw-Hill Eook Company

2. Cornetet & Cornetet, Princi les of Electricit & Bas c Electronics,

3rd edition, 1963, McKnight & McKn.ght Publishing Company

Ford 6, Steinberg, Electricity & Electronics,, 3rd edition, American

Technical Society

Gerrish, Electricity &_Electronics, 1964, McGraw-Hill Book Company

5. Graham, Fundamentals of Electricity, 4th edition, American Technical

Society

Lush & Engle, Industrial Arts Electricity, Chas. A. Bennett Co Inc.

Marcus, AgAis31.9.21311210:, 2nd edition, 1964, Prentice-Hall, Inc.

8. Miller & Culpepper, Energy, Electricity & Electronics, 1964, McKnight

& McKnight Publishing Company

9. Suffern, Basic Electrical & El ctronic Principles, 1962, McGraw-Hill

Book Company

ELECTRONICS

Cooke, ..,ELsErc_miewusiamisuiss.12.agsz McGraw-Hill Book Company

2. Evans & Porter, Experimental Basic Electronics, 1958, McKnight &

McKnight Publishing Company

Kuehn, Mathematics for Electriciaas, 3rd cdition, 1958, McGraw-Hill

Book Company

4. Marcus, Basic Electronics, 1964, Prentice-Hall, Inc.

5. Marcus, Elements of Radio, 5th edition, 1965, Prentice-Hall, Inc.

6. Philco Staff, Electricity & Electronic Fundamentals vols. 1 2 3,

1960, Philco

7. Slurzberg & Osterheld, Essentials of Electricity-Electronics, 3rd

edition, 1965, McGraw-Hill Book Company

Van Valkenburgh,Nooger & Neville, Basic ElectrallEga vols. 1, 1959

Hayden Book Companies

ADVANCED ELECTRONICS

1. Alvcrez & Fleckles, Introduction to Electron Tubes & Semiconductors,

1965, oqraw-Hill Book Company

2. ARRL Staff, Antenna Book, American Radio Relay League
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APPENDIX .7 (continued)

ADVANCED ELECTRONICS

Ain Staff., Radio Amateur Handbook, Current Issue, American Radio

Relay Leagu

Grob, Basic Electronics, 2nd editi n, 1965, McGraw-Hill Book Co.

Grob, Basic Television 3rd edition, 1964, McGraw-Hill Book Co.

6. Grob & Kiver, Applications of Electronics, 1966, McGraw-Hill Book Co.

7. Hunter Handbook of Semiconductor Fundamentals, McGraw-Hill Book Co.

8. Romaniwitz, Fundamentals Of Semiconductors & Tubes, 1962, Wiley

Publishing Company

9. Slurzberg & Osterheld, Essentials of Radio - Electrm cs, 2nd edition,

1961, McGraw-Hill Book Company

10, Van Valkenburgh, Nooger & Neville, Basic Electronics, vo]s. 3,45,

1959, Hayden Book Companies

11, Watson, Welch & Eby, Undrstanding Radio 3rd edition, 1960, McGraw-

Hill Book Company
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